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SECTION 22 1113 – FACILITY WATER DISTRIBUTION PIPING 
1.1 SUMMARY 
A. This Section includes water-distribution piping and related components outside the 
building for combined water service and fire-service mains. 
B. Utility-furnished products include water meters that will be furnished to the site, ready 
for installation. 
C. See Chapter 5, Division 01, Section 017700.1.1.B.1.i Closeout Procedures - Project 
Record Documents for equipment list requirements for all equipment provided in this 
section. 
1.2 QUALITY ASSURANCE 
A. Regulatory Requirements: 
1. Comply with requirements of utility company supplying water.  Include tapping of 
water mains and backflow prevention. 
2. Comply with standards of authorities having jurisdiction for potable-water-service 
piping, including materials, installation, testing, and disinfection. 
3. Comply with standards of authorities having jurisdiction for fire-suppression 
water-service piping, including materials, hose threads, installation, and testing. 
4. All water used in potable water systems shall adhere to American Water Works 
Association Standards, as set forth in the AWWA Standards Index. 
B. Tracer Wire: Refer to Chapter 5, Division 01, Section 011000 1.3 N. 1 ‘General 
Requirements.’ 
C. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water 
piping. 
E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for 
fire-service-main products. 
F. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, 
and valve and hydrant supervision for fire-service-main piping for fire suppression. 
G. NSF Compliance: 
 
1. Comply with NSF 61 for materials for water-service piping and specialties for 
domestic water. 
H. Fire Hydrant installations shall conform with the following: 
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1. General purpose hydrants shall be spaced within 300 feet of each other in central 
business, limited business and office and research zones. Space every 800 feet 
elsewhere. 
2. Primary hydrants shall be located no closer than 50 feet nor more than 150 feet 
from the closest portion of the building they protect. 
3. Building hydrants shall be located within 300 feet of any portion of a structure 
greater than 6,000 feet in area.  If not possible, provide standpipes for Durham 
Fire Department. 
4. Locate hydrants as close to Durham Fire Department connections as possible, 
without being located in the building collapse zone and not more than 75 feet 
away. 
5. Protect hydrants from physical damage when judged necessary by the Durham 
Fire Department. 
6. Locate hydrants within 3 feet of paved road surface capable of withstanding use 
by fire apparatus. 
7. Hydrants shall not be located under power lines or other potentially hazardous 
locations. 
8. All hydrant locations shall be approved by the Durham Fire Department prior to 
installation. 
a. Hydrants shall be capable of flowing 100 gpm at 20 SPIG in residential 
zones and 1500 gpm at 20 SPIG in Commercial Zones. 
b. Hydrants shall open Left and shall be 6” size. 
c. Hydrant colors shall be of reflective paint as follows: 
1) Pressure Hydrants  Barrel- Yellow- Bonnet –White 
d. 20 Discharge caps shall be as follows: 
1) Class AA-(1500+ gpm at 20 PSI)- Light Blue. 
2) Class A- (1000-1500gpm at 20 PSI) Green. 
3) Class B-(50-1000 gpm at 20 PSI)-Orange. 
4) Class C- (Less than 500 gpm at 20 PSI)-Red. 
5) Hydrants Less than 20 PSI static and private hydrants-Barrel Red-
Bonnet White on private yard Hydrants. 
6) Discharge caps shall be color encoded as to maximum water flow 
capabilities regardless of residual pressures. 
1.3 PROJECT CONDITIONS 
A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities 
occupied by University or others unless permitted under the following conditions and 
then only after arranging to provide temporary water-distribution service according to 
requirements indicated: 
1. Notify University no fewer than two days in advance of proposed interruption of 
service. 
2. Do not proceed with interruption of water-distribution service without University’s 
written permission. 
UNIVERSITY of  NEW HAMPSHIRE    
PLANNING, DESIGN AND CONSTRUCTION GUIDELINES April 23, 2015 
CHAPTER 5 – TECHNICAL CONSTRUCTION AND RENOVATION STANDARDS 
FACILITY WATER DISTRIBUTION PIPING 22 1113 - 3 
1.4 COORDINATION 
A. Coordinate connection to water main with utility company. 
1.5 PIPE AND FITTINGS 
A. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) and ASTM B 88, 
Type L (ASTM B 88M, Type B), water tube, annealed temper. 
1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint pressure type.  Furnish only wrought-copper fittings 
if indicated. 
B. Hard Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) and ASTM B 88, 
Type L (ASTM B 88M, Type B), water tube, drawn temper. 
1.  Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint pressure type.  Furnish only wrought-copper fittings 
if indicated2. Viega Pro-Press system (fittings, tools, and procedures) for pipe 
sizes ½” to 4”. 
C. CMechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and 
plain spigot end unless grooved or flanged ends are indicated. 
1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 
standard pattern or AWWA C153, ductile-iron compact pattern. 
2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 
D. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot 
end unless grooved or flanged ends are indicated. 
1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 
2. Gaskets:  AWWA C111, rubber. 
E. Grooved-Joint, Ductile-Iron Pipe:  AWWA C151, with cut, rounded-grooved ends. 
1. Grooved-End, Ductile-Iron Pipe Appurtenances: 
 
a. Manufacturers:   
1) 1. Grinnell Victaulic Company of America. 
F. PE, Fire-Service Pipe:  ASTM F 714, AWWA C906, or equivalent for PE water pipe; 
FMG approved, with minimum thickness equivalent to FMG Class 150 and Class 200. 
1. Molded PE Fittings:  ASTM D 3350, PE resin, socket- or butt-fusion type, made 
to match PE pipe dimensions and class. 
G. PVC, AWWA Pipe:  AWWA C900, Class 150 and Class 200, with bell end with gasket, 
and with spigot end. 
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1. Comply with UL 1285 for fire-service mains if indicated. 
2. PVC Fabricated Fittings:  AWWA C900, Class 150 and Class 200, with bell-and-
spigot or double-bell ends.  Include elastomeric gasket in each bell. 
3. PVC Molded Fittings:  AWWA C907, Class 150, with bell-and-spigot or double-
bell ends.  Include elastomeric gasket in each bell. 
4. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 
a. Gaskets:  AWWA C111, rubber. 
5. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 
standard pattern or AWWA C153, ductile-iron compact pattern. 
a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, 
rubber gaskets, and steel bolts. 
1.6 JOINING MATERIALS 
A. Brazing Filler Metals:  AWS A5.8, BCuP Series. 
B. Bonding Adhesive for Fiberglass Piping:  As recommended by fiberglass piping 
manufacturer. 
C. Plastic Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer, unless otherwise indicated. 
1.7 PIPING SPECIALTIES 
A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating 
at least equal to and ends compatible with, piping to be joined. 
B. Tubular-Sleeve Pipe Couplings: 
1. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with 
center sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes 
as piping to be joined. 
a. Standard:  AWWA C219. 
1.8 GATE VALVES 
A. AWWA, Cast-Iron Gate Valves: 
1. Available Manufacturers:   
a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
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e. East Jordan Iron Works, Inc. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. McWane, Inc.; Tyler Pipe Div.; Utilities Div. 
j. Mueller Co.; Water Products Div. 
k. NIBCO INC. 
2. Nonrising-Stem, Metal-Seated Gate Valves: 
a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze 
double-disc gate, bronze gate rings, bronze stem, and stem nut. 
1) Standard:  AWWA C500. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 
3. Nonrising-Stem, Resilient-Seated Gate Valves: 
a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or 
ductile-iron gate, resilient seats, bronze stem, and stem nut. 
1) Standard:  AWWA C509. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 
4. Nonrising-Stem, High-Pressure, Resilient-Seated Gate Valves: 
a. Description:  Ductile-iron body and bonnet; with bronze or ductile-iron gate, 
resilient seats, bronze stem, and stem nut. 
1) Standard:  AWWA C509. 
2) Minimum Pressure Rating:  250 psig (1725 kPa). 
3) End Connections:  Push on or mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 
5. OS&Y, Rising-Stem, Metal-Seated Gate Valves: 
a. Description:  Cast- or ductile-iron body and bonnet, with cast-iron double 
disc, bronze disc and seat rings, and bronze stem. 
1) Standard:  AWWA C500. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Flanged. 
6. OS&Y, Rising-Stem, Resilient-Seated Gate Valves: 
a. Description:  Cast- or ductile-iron body and bonnet, with bronze or gray- or 
ductile-iron gate, resilient seats, and bronze stem. 
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1) Standard:  AWWA C509. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Flanged. 
B. UL/FMG, Cast-Iron Gate Valves: 
1. Available Manufacturers:   
a. American Cast Iron Pipe Co.; American Flow Control Div. 
b. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
c. Crane Co.; Crane Valve Group; Stockham Div. 
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. McWane, Inc.; Kennedy Valve Div. 
f. McWane, Inc.; M & H Valve Company Div. 
g. Mueller Co.; Water Products Div. 
h. NIBCO INC. 
i. U.S. Pipe and Foundry Company. 
2. UL/FMG, Nonrising-Stem Gate Valves: 
a. Description:  Iron body and bonnet with flange for indicator post, bronze 
seating material, and inside screw. 
1) Standards:  UL 262 and FMG approved. 
2) Minimum Pressure Rating:  175 psig (1207 kPa). 
3) End Connections:  Flanged. 
3. OS&Y, Rising-Stem Gate Valves: 
a. Description:  Iron body and bonnet and bronze seating material. 
1) Standards:  UL 262 and FMG approved. 
2) Minimum Pressure Rating:  175 psig (1207 kPa). 
3) End Connections:  Flanged. 
C. Bronze Gate Valves: 
1. Available Manufacturers:   
a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Div. 
d. Hammond Valve. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corporation. 
2. OS&Y, Rising-Stem Gate Valves: 
a. Description:  Bronze body and bonnet and bronze stem. 
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1) Standards:  UL 262 and FMG approved. 
2) Minimum Pressure Rating:  175 psig (1207 kPa). 
3) End Connections:  Threaded. 
3. Nonrising-Stem Gate Valves: 
a. Description:  Class 125, Type 1, bronze with solid wedge, threaded ends, 
and malleable-iron handwheel. 
1) Standard:  MSS SP-80. 
1.9 GATE VALVE ACCESSORIES AND SPECIALTIES 
A. Tapping-Sleeve Assemblies: 
1. Available Manufacturers:   
a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
b. East Jordan Iron Works, Inc. 
c. Flowserve. 
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. McWane, Inc.; Kennedy Valve Div. 
f. McWane, Inc.; M & H Valve Company Div. 
g. Mueller Co.; Water Products Div. 
h. U.S. Pipe and Foundry Company. 
2. Description:  Sleeve and valve compatible with drilling machine. 
a. Standard:  MSS SP-60. 
b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted 
sleeve with flanged outlet for new branch connection.  Include sleeve 
matching size and type of pipe material being tapped and with recessed 
flange for branch valve. 
c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate 
valve with one raised face flange mating tapping-sleeve flange. 
B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering 
"WATER," and bottom section with base that fits over valve and with a barrel 
approximately 5 inches (125 mm) in diameter. 
1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to 
operate deepest buried valve, and socket matching valve operating nut. 
C. Indicator Posts:  UL 789, FMG-approved, vertical-type, cast-iron body with operating 
wrench, extension rod, and adjustable cast-iron barrel of length required for depth of 
burial of valve. 
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1.10 CORPORATION VALVES AND CURB VALVES 
A. Manufacturers: 
1. Available Manufacturers:   
a. Amcast Industrial Corporation; Lee Brass Co. 
b. Ford Meter Box Company, Inc. (The); Pipe Products Div. 
c. Jones, James Company. 
d. Master Meter, Inc. 
e. McDonald, A. Y. Mfg. Co. 
f. Mueller Co.; Water Products Div. 
g. Red Hed Manufacturing & Supply. 
B. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve 
compatible with tapping machine. 
1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for 
corporation valve. 
2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, 
threaded inlet and outlet matching service piping material. 
3. Manifold:  Copper fitting with two to four inlets as required, with ends matching 
corporation valves and outlet matching service piping material. 
C. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or 
ball, and wide tee head, with inlet and outlet matching service piping material. 
D. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve 
boxes.  Include cast-iron telescoping top section of length required for depth of burial of 
valve, plug with lettering "WATER," and bottom section with base that fits over curb 
valve and with a barrel approximately 3 inches (75 mm) in diameter. 
1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and slotted end matching curb valve. 
1.11 WATER METERS 
a. Reference Section 224000 2.1.C.1.c 
1.12 BACKFLOW PREVENTERS 
1.13 Reference Section 224000 2.1.C.1d WATER METER BOXES 
1.14 Reference Section 224000 2.1.C.1eCONCRETE VAULTS 
A. Description:  Precast, reinforced-concrete vault, designed for A-16 load designation 
according to ASTM C 857 and made according to ASTM C 858. 
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1. Ladder:  ASTM A 36/A 36M, steel or polyethylene-encased steel steps. 
2. Manhole:  ASTM A 48/A 48M Class No. 35A minimum tensile strength, gray-iron 
traffic frame and cover. 
a. Dimension:  24-inch (610-mm) minimum diameter, unless otherwise 
indicated. 
3. Manhole:  ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover. 
a. Dimension:  24-inch- (610-mm-) minimum diameter, unless otherwise 
indicated. 
4. Drain:  ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include 
body anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-
installed bronze ball or clapper-type backwater valve. 
1.15 FIRE HYDRANTS 
A. General: 
 
1. Hydrants shall be capable of flowing 100 GPM at 20 psig in residential zones and 
1,500 GPM at 20 psig in commercial (central business, limited business, and 
office and research) zones as defined in the Town of Durham Zoning Ordinance. 
2. Hydrant valves shall OPEN LEFT and shall be 6 inch SIZE. 
3. Hydrants shall be located 3 feet from edge of sidewalk to prevent winter plow 
damage. 
4. Provide a permanent marking post when required by the authority having 
jurisdiction. 
 
a. Pressure Hydrants:  Provide yellow posts. 
b. Hydrants providing 1-20 psig:  Provide red posts. 
B. Hydrant Colors:  Provide reflective type paint as follows: 
 
1. Pressure Hydrants: 
 
a. Barrel:  Yellow. 
b. Bonnet:  White. 
 
2. Discharge Caps as follows: 
 
a. Class AA – (1500 + GPM @ 20 PSI) Light Blue. 
b. Class A – (1000 – 15000 GPM @ 20 PSI) Green. 
c. Class B – (500 – 1000 GPM @ 20 PSI) Orange. 
d. Class C – (Less than 500 GPM @ 20 PSI) Red. 
 
3. Hydrants with less than 20 PSI static and private hydrants: 
 
a. Barrel:  Red. 
b. Public Hydrant Bonnet:  Red. 
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c. Private Yard Bonnet:  White. 
 
4. Discharge Caps shall be color-coded as to maximum water flow capabilities 
regardless of residual pressures. 
C. Dry-Barrel Fire Hydrants: 
1. Available Manufacturers:   
a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. American Foundry Group, Inc. 
e. East Jordan Iron Works, Inc. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. Mueller Co.; Water Products Div. 
j. Troy Valve; a division of Penn-Troy Manufacturing, Inc. 
k. U.S. Pipe and Foundry Company. 
2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 
(DN 150) mechanical-joint inlet.  Include interior coating according to 
AWWA C550.  Hydrant shall have cast-iron body, compression-type valve 
opening against pressure and closing with pressure. 
a. Standard:  AWWA C502. 
3. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 
(DN 150) mechanical-joint inlet.  Hydrant shall have cast-iron body, compression-
type valve opening against pressure and closing with pressure. 
a. Standards:  UL 246, FMG approved. 
b. Outlet Threads:  NFPA 1963, with external hose thread used by local fire 
department.  Include cast-iron caps with steel chains. 
c. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat. 
d. Direction of Opening:  Open hydrant valve by turning operating nut to left or 
counterclockwise. 
e. Exterior Finish:  Red alkyd-gloss enamel paint, unless otherwise indicated. 
D. Wet-Barrel Fire Hydrants: 
1. Available Manufacturers:   
a. American AVK Co.; Valves & Fittings Div. 
b. Jones, James Company. 
c. McWane, Inc.; Clow Valve Co. Div. (Corona). 
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. Mueller Co.; Water Products Div. 
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2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, NPS 6 (DN 150) threaded or flanged inlet, and base section with 
NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to 
AWWA C550. 
a. Standard:  AWWA C503. 
3. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, NPS 6 (DN 150) threaded or flanged inlet, and base section with 
NPS 6 (DN 150) mechanical-joint inlet. 
a. Standards:  UL 246 and FMG approved. 
b. Pressure Rating:  150 psig (1035 kPa) minimum. 
c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire 
department.  Include cast-iron caps with steel chains. 
d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat. 
e. Direction of Opening:  Open hydrant valves by turning operating nut to left 
or counterclockwise. 
f. Exterior Finish:  Red alkyd-gloss enamel paint, unless otherwise indicated. 
1.16 FIRE DEPARTMENT CONNECTIONS 
A. Fire Department Connections: 
1. Available Manufacturers:   
a. Elkhart Brass Mfg. Co., Inc. 
b. Fire End & Croker Corporation. 
c. Guardian Fire Equipment, Inc. 
d. Kidde Fire Fighting. 
e. Potter Roemer. 
f. Reliable Automatic Sprinkler Co., Inc. 
2. Description:  Freestanding, with cast-bronze body, thread inlets according to 
NFPA 1963 and matching local fire department hose threads, and threaded 
bottom outlet.  Include lugged caps, gaskets, and chains; lugged swivel 
connection and drop clapper for each hose-connection inlet; 18-inch- (460-mm-) 
high brass sleeve; and round escutcheon plate. 
a. Standard:  UL 405. 
b. Connections:  Two NPS 2-1/2 (DN 65) inlets and one NPS 4 (DN 100) or 
NPS 6 (DN 150) outlet. 
c. Connections:  Three or Four NPS 2-1/2 (DN 65) inlets and one NPS 6 
(DN 150) outlet. 
d. Connections:  Six NPS 2-1/2 (DN 65) inlets and one NPS 6 (DN 150) or 
NPS 8 (DN 200) outlet. 
END OF SECTION 22 1113 
